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NAIL POLISH REMOVER COMPOSITION
AND ITS USE

FIELD OF THE INVENTION

The present invention relates removal of nail polish and in
particular to a nail polish remover composition and its use for
removing nail polish.

BACKGROUND OF THE INVENTION

Conventionally nail polish removers contain organic sol-
vents, such as acetone, alkyl acetate, acetonitrile or combina-
tions thereof, as active ingredients. These solvents have
undesired properties including volatility and flammability,
and they are highly toxic and extremely malodorous. They
can also be harmful, irritating, drying, and damaging to the
skin and nails when used as nail polish removers. Known nail
polish removers are often allergenic and there are no or few
non-allergenic nail polish removers available. Furthermore,
nail polish removers containing said abovementioned organic
solvents used in connection of artificial nails, such as acrylic,
gel, or silk, linen or fibreglass wraps can weaken or dissolve
the resins or sculpting products used to form or bond them to
the natural nail or both.

A benign nail polish remover based on ethyl lactate, a
biodegradable compound with low toxicity, is described in
WO09416671. This compound, however, has a low flash point
of'only 46° C. and is irritating to respiratory system and may
inflict serious damage to the eyes. Various agents for remov-
ing nail polish have also been described in U.S. Pat. No.
2,268,642 A, U.S. Pat. No. 2,197,630 A and US 2004038847
Al.

BRIEF DESCRIPTION OF THE INVENTION

It is thus an object of the present invention so as to over-
come the above problems to provide a non-toxic and/or envi-
ronmentally benign nail polish remover free from acetone,
alkyl acetate, acetonitrile or combinations thereof. A further
object is to provide a nail polish remover that is less or
non-inflammable. Yet another object of the present invention
is to provide a nail polish remover that is less or non-aller-
genic. The objects of the invention are achieved by a water
based nail polish remover composition and its use for remov-
ing nail polish, both of which are characterized by what is
stated in the relating independent claims. The preferred
embodiments of the invention are disclosed in the dependent
claims.

The prior art generally fails to provide a nail polish remover
that is effective for removing nail polish and being non-
malodorous, environmentally benign, less or non-toxic and
benign to nails and skin. Accordingly, applicants have devel-
oped a novel nail polish remover composition comprising
water, water soluble solvent and surfactant. The invention is
based on the surprising realization that addition of an effec-
tive amount of surfactant to a nail polish remover composition
comprising water soluble solvent and water renders it effec-
tive for the efficient removal of nail polish from natural and
artificial nails.

An advantageous feature of the nail polish remover com-
position of the present invention is reduced level of toxicity
and/or enhanced biodegradability due to the nature of the
comprised benign constituents. Another advantageous fea-
ture of the nail polish remover composition of the present
invention and its use is that it is less or non-malodorous or less
harmful to the skin and the nails or both as compared to
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conventional nail polish removers. Furthermore, in accor-
dance to one aspect of the present invention the nail polish
remover composition is potentially non-allergenic. The nail
polish remover in accordance of the present invention is free
of'acetone, alkyl acetate, acetonitrile or combinations thereof.

DETAILED DESCRIPTION OF THE INVENTION

According to the present invention there is provided a nail
polish remover composition comprising an anionic surfac-
tant, a water soluble solvent and water, wherein anionic sur-
factant is selected from the group consisting of secondary
C,-C,,-alkane sulfonate trialcohol amine salts and mixtures
thereof.

The term “surfactant” herein refers to compounds that
lower the surface tension of a liquid, allowing easier spread-
ing and lowering the interfacial tension between a liquid and
a solid or two liquids and comprise a hydrophilic head and a
hydrophobic tail connected to the head. According to the
present invention the surfactant is an anionic surfactant. The
anionic surfactants used in the composition according to the
present invention are trialcohol amine salts of secondary
alkane sulfonates (SAS), also called paraffine sulfonates.

The SAS are secondary C,-C,,-alkane sulfonates, more
preferably C,,-C,,-alkane sulfonates, most preferably C,,-
C,,-alkane sulfonates. Corresponding salts are formed with
trialcohol amine, more preferably triethanol amine (TEA). In
a preferred embodiment of the present invention the surfac-
tant is a secondary C,-C,,-alkane sulfonate triethanol amine
salt, more preferably C,,-C,,-alkane sulfonate triethanol
amine salt, most preferably a secondary C, ,-C,,-alkane sul-
fonate triethanol amine salt. The composition of the present
invention may comprise one or more surfactant(s), indepen-
dently selected from the aforementioned surfactants. In
accordance to the present invention the surfactant is present in
an amount from 0.05 to 10% w/w (weight/total weight of the
composition), preferably from 1 to 5% w/w.

The term “water soluble solvent” refers to solvents capable
mixing with water fully i.e. in all proportions, or partly i.e. in
some proportions. According to the present invention the
water soluble solvent is preferably a glycol ether or; more
preferably, a C,-Cg-alkylene or di-C,-Cg-alkylene glycol, or
a C,-Cg-alkyl ether thereof; or a mixture thereof. The term
“C,-Cg-alkylene glycol” herein refers to compounds having a
C,-Cq-alkyl carbon backbone and two hydroxyl groups each
being attached to one available carbon atom. The said two
carbon atoms are preferably adjacent. The C,-Cg-alkyl group
may be unbranched or branched. The term “di-C,-Cg-alky-
lene glycol” refers to dimers of C,-Cg-alkylene glycol groups
joined together via an oxygen atom. Such a compound may
consist of a mixture of possible isomeric compounds. The
water soluble solvent of the present invention is preferably
non-allergenic. Examples of preferred water soluble solvents
include diethylene glycol ethers, dipropylene glycol ethers,
hexylene glycol, and a mixture thereof. Especially preferred
water soluble solvent is 2-(2-butoxyetoxy)ethanol (butoxy-
diglycol).

Water soluble solvent may be present in an amount from 5
to 95% w/w. In one aspect of the present invention water
soluble solvent is present in an amount from 60 to 95% w/w,
preferably from 80 to 95% w/w. In alternative aspect of the
present invention water soluble solvent is present in an
amounts form 5 to 30% w/w, preferably from 5 to 15% w/w.

In accordance to the present invention water may be
present in the nail polish remover composition in an amount
from 5 to 50% w/w, preferably from 5 to 30% w/w.



US 9,399,005 B2

3

In accordance to one aspect of the present invention the nail
remover composition is non-inflammable in temperatures
under 220° C., preferably under 160° C., more preferably
under 120° C., most preferably under 100° C.

The term “comprise” as used herein and hereafter
describes the constituents of the nail polish remover compo-
sition of the present invention in a non-limiting manner i.e.
the said nail polish remover comprising constituents consists
of, at least, the said constituents, but may additionally, when
desired, comprise other constituents. However, the said nail
polish remover composition of the present invention compris-
ing said constituents may consist of only the said constituents.
The term “comprise” is further used to reflect that the com-
position of the present invention may comprise trace compo-
nents of other materials or other impurities, or both, which do
not alter the effectiveness or the safety of the mixture.

In accordance to one aspect of the present invention, the
water soluble solvent is present in the nail polish remover
composition in an amount from 5 to 95% w/w, water in an
amount from 5 to 30% w/w, and surfactant in an amount from
0.05 to 10% w/w. In a preferred aspect of the present inven-
tion the water soluble solvent is present in an amount from 80
to 95% w/w, water in an amount from 5 to 20% w/w and
surfactants in an amount from 0.05 to 5% w/w.

The nail polish remover composition of the present inven-
tion may optionally further comprise as a co-solvent one or
more C,-C, y-alcohol(s), which may optionally be substituted
with one or two C,-C;-alkoxy group(s), preferably with one
methoxy group. “C,-C,,-alcohol” refers to alcohols compris-
ing a C, -, ,-alkyl group, preferably a C,-C,-alkyl group, and
optionally attached OH-group, such as, for example, metha-
nol, ethanol, n-propanol, i-propanol, n-butanol, i-butanol,
t-butanol, n-pentanol, etc. The C,-C -alkyl group may be
un-branched or branched. The C, _,,-alcohol may be further
substituted with one or more, preferably one, C,-C, alkoxy
group(s), preferably methoxy group(s), to render alcohols
such as, for example, 1-methoxy-1-ethanol, 2-methoxy-1-
ethanol  1-methoxy-2-propanol, 2-methoxy-1-propanol,
2-methoxy-2-propanol, etc. In one embodiment of the present
invention the nail polish remover composition comprises
1-methoxy-2-propanol.

In accordance with one aspect of the present invention, the
above described C,-C,-alcohol is present in the nail polish
remover composition in an amount from 40 to 75% w/w,
preferably from 60 to 70% w/w.

In accordance to an alternative preferred aspect of the
present invention the water soluble solvent is present in an
amount from 5 to 15% w/w, alcohol co-solvent in an amount
from 60 to 70% w/w, water in an amount from 15 to 30% w/w,
and surfactant in an amount from 0.05 to 10% w/w.

The nail polish remover composition of the present inven-
tion may optionally further comprise additional components
that enhance efficiency such as emulsifying agents. Examples
of such compounds include triethanolamine sulfate, PEG-5
cocamide and mixtures thereof. Said composition may
optionally comprise components that nourish and/or promote
the wellbeing of nails and/or the tissue surrounding the nail,
and mixtures thereof. Such components include emollients,
humectants, fragrances, coloring agents, conditioning agents,
and other suitable components know to a person skilled in the
art. Further components that may be present include Vitamin
E and oily solvents. Yet further components that may be
present in the composition are any such components that
proved beneficial attributes to the nail polish remover com-
position of the present invention. The said additional compo-
nent(s) in accordance to the present invention is(are) present
in the nail polish remover composition in an amount up to
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10% w/w. In one aspect of the present invention triethanola-
mine sulfate or PEG-5 cocamide or a mixture thereof is
present in the nail polish remover composition in an amount
from O to 2% w/w, preferably from 0.5 to 1% w/w.

Further according to the present invention there is provided
the use of the above defined nail polish remover composition
for removing nail polish. In accordance to one aspect of the
present invention there is provided the use of the above
defined nail polish remover composition for removing nail
polish from nail, wherein said nail is fingernail or toenail.

The term “nail polish” as used herein refers to materials
used for providing a protective and/or visual coating on fin-
gernails and toenails. Examples of such material include, but
are not limited to, materials known as nail polish, nail lacquer,
nail polish-lacquer, nail enamel, etc. It is understood that nail
polish can be applied to surfaces other than nails, and thus the
composition provided herein can be used to remove nail pol-
ish from any surface having nail polish applied thereon. For
example the compositions provided herein can be used for
removing nail polish from surfaces including, but not limited
to skin, hair, clothing, shoes, handbags, jewelry, furniture,
tables, counters, seats, equipment, or other surfaces with nail
polish applied thereon.

The following examples illustrate a nail polish remover
compositions of the present invention.

EXAMPLE 1
Nail Polish Composition 1

63% 1-methoxy-2-propanol

20% w/w water

15% w/w butoxydiglycol

1% w/w secondary C,,-C, ,-alkane sulfonate TEA salt
0.5% wi/w TEA sulfate

0.5% w/w PEG-5 cocamide

EXAMPLE 2
Nail Polish Composition 2

88% w/w butoxydiglycol

10% w/w water

1% wiw secondary C, ,-C,,-alkane sulfonate TEA salt

0.5% wi/w TEA sulfate

0.5% w/w PEG-5 cocamide

It will be obvious to a person skilled in the art that, as the
technology advances, the inventive concept can be imple-
mented in various ways. The invention and its embodiments
are not limited to the examples described above but may vary
within the scope of the claims.

The invention claimed is:

1. A nail polish remover composition consisting of an
anionic surfactant, a water soluble solvent, water and option-
ally one or more C,-C,, alcohol(s), which may be unsubsti-
tuted or substituted with one or more C, -C;-alkoxy group(s);
wherein the anionic surfactant is selected from the group
consisting of secondary C4-C,,-alkane sulfonate trialcohol
amine salts and mixtures thereof, and wherein the water
soluble solvent is a glycol ether; a C,-Cg-alkylene or di-C,-
C,-alkylene glycol, or a C,-C-alkyl ether thereof; or a mix-
ture thereof.

2. The nail polish remover composition according to claim
1, wherein the anionic surfactant is a secondary C,,-C,o-
alkane sulfonate trialcohol amine salt.
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3. The nail polish remover composition according to claim
1, wherein the anionic surfactant is a secondary C,,-C,,-
alkane sulfonate triethanol amine salt.

4. The nail polish remover composition according to claim
1, wherein the anionic surfactant is present in an amount from
0.05 to 10% w/w.

5. The nail polish remover composition according to claim
1, wherein the water soluble solvent is diethylene glycol
ether, dipropylene glycol ether, hexylene glycol, or a mixture
thereof.

6. The nail polish remover composition according to claim
1, wherein the water soluble solvent is present in an amount
from 5 to 95% wiw.

7. The nail polish remover composition according to claim
1, wherein the water is present in an amount from 5 to 50%
wWiw.

8. The nail polish remover composition according to claim
1, wherein the one or more C,-C, y-alcohol(s), which may be
unsubstituted or substituted with one or more C,-C;-alkoxy
group(s) is present.

9. The nail polish remover composition according to claim
8, wherein the C,-C ,-alcohol is 1-methoxy-2-propanol,
2-methoxy-1-propanol, 2-methoxy-2-propanol, or a mixture
thereof.
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10. The nail polish remover composition according to
claim 8, wherein the C,-C, ,-alcohol is present in an amount
from 40 to 75% w/w.

11. The nail polish remover composition according to
claim 1, wherein the anionic surfactant is present in an
amount from 1 to 5% w/w.

12. The nail polish remover composition according to
claim 8, wherein said one or more C,-C;-alkoxy group(s) is
methoxy group(s).

13. A method of removing nail polish from a surface on
which it is present comprising applying to said surface the
nail polish remover composition according to claim 1.

14. The method according to claim 13, wherein the anionic
surfactant is a secondary C, ,-C,,-alkane sulfonate trialcohol
amine salt.

15. The method according to claim 13, wherein the anionic
surfactant is present in an amount from 0.05 to 10% w/w.

16. The method according to claim 13, wherein the water
soluble solvent is present in an amount from 5 to 95% w/w.

17. The method according to claim 13, wherein the water is
present in an amount from 5 to 50% w/w.

18. The method according to claim 13, wherein the surface
is a toenail or fingernail.
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